O-Linked N-acetylglucosaminylation of Sp1 interferes with Sp1 activation of glycolytic genes.
Glycolysis, the primary pathway metabolizing glucose for energy production, is connected to the hexosamine biosynthetic pathway (HBP) which produces UDP-N-acetylglucosamine (UDP-GlcNAc), a GlcNAc donor for O-linked GlcNAc modification (O-GlcNAc), as well as for traditional elongated glycosylation. Thus, glycolysis and O-GlcNAc are intimately associated. The present study reports the transcriptional activation of glycolytic genes by the transcription factor Sp1 and the O-GlcNAc-mediated suppression of Sp1-dependent activation of glycolytic genes. O-GlcNAc-deficient mutant Sp1 stimulated the transcription of nine glycolytic genes and cellular production of pyruvate, the final product of glycolysis, to a greater extent than wild-type Sp1. Consistently, this mutant Sp1 increased the protein levels of the two key glycolytic enzymes, phosphofructokinase (PFK) and glyceraldehyde 3-phosphate dehydrogenase (GAPDH), to a greater extent than wild-type Sp1. Finally, the mutant Sp1 occupied GC-rich elements on PFK and GAPDH promoters more efficiently than wild-type Sp1. These results suggest that O-GlcNAcylation of Sp1 suppresses Sp1-mediated activation of glycolytic gene transcription.